In vitro binding of aflatoxin B1 and 2-acetylaminofluorene to rat, mouse and human hepatocyte DNA: the relationship of DNA binding to carcinogenicity.
DNA binding levels were determined and compared in cultured hepatocytes from male and female rats as well as other animal species following exposure to aflatoxin B1 (AFB1) or 2-acetylaminofluorene (2-AAF). When human, rat (both male and female) and mouse hepatocytes in primary culture were exposed to 2.0 X 10(-7) M [3H]AFB1 (sp. act. 2.63 microCi/nmol) for 24 h, male rat hepatocytes had the highest degree of [3H]AFB1-DNA binding (203 pmol/mg DNA) and human hepatocytes contained the next highest binding level (42 pmol/mg DNA). Hepatocytes from female rats contained 38 pmol/mg DNA while cultured mouse hepatocytes contained only 1.4 pmol/mg DNA. When the same dose of [3H]AFB1 was administered to the cultured male rat hepatocytes at 24 h, 48 h, 72 h and 1 week after seeding, and incubated for 24 h, the DNA binding levels were 189, 175, 76, 75 pmol/mg DNA respectively. In parallel experiments to the cultured male rat hepatocytes above, the AFB1-DNA binding levels in the cultured female hepatocytes were 42, 41, 37 and 34 pmol/mg DNA respectively. Human, male and female rat hepatocytes in primary culture were exposed to 5.2 X 10(-5) M 2-acetylamino[9-14C]fluorene (sp. act. 0.0094 microCi/nmol) for 24 h. It was determined that male rat hepatocytes contained the highest amount of radioactively labeled 2-AAF bound to their DNA (1.57 nmol/mg DNA), female rat hepatocytes contained 0.62 nmol/mg DNA and human hepatocytes contained 0.29 nmol/mg DNA. Results from our in vitro hepatocyte culture system correlate well with in vivo animal studies dealing with species and sex differences in DNA binding and carcinogenic susceptibility. This indicates that hepatocytes in vitro maintain many of the biological properties necessary for carcinogen response similar to liver cells in vivo. In addition, comparison of genotoxic effect in cultured hepatocytes from animals as well as humans may be useful in evaluating carcinogenic potential of xenobiotics in human liver.